MR-guided focused ultrasound: enhancement of intratumoral uptake of [³H]-docetaxel in vivo.
The purpose of this study is to quantify the enhancement of [³H]-docetaxel in implanted prostate tumors treated with MR-guided pulsed focused ultrasound (MRgFUS). Human prostate cancer, LNCaP cells in 25 µl, were implanted into the prostates of male nude mice. The tumor growth was directly monitored on MRI. When the tumor reached a designated size, MRgFUS treatment was performed using a focused ultrasound treatment system (InSightec ExAblate 2000) with a 1.5 T GE MR scanner. The tumor-bearing animals were randomly divided into three groups: group 1, MRgFUS treatment + [³H]-docetaxel; group 2, [³H]-docetaxel only and group 3, as a control. Animals in group 1 were treated with MRgFUS non-invasively. Immediately after the treatment, the animals received a single dose of tail vein injection of docetaxel at 15 mg kg⁻¹ mixed with [³H]-docetaxel at 50 uCi kg⁻¹ in a total volume of 150 µl. Animals in group 2 were treated the same as in group one, however without MRgFUS treatment. Animals in group 3 were treated as a control. Animals were sacrificed 30 min after i.v. injections regardless of whether or not they received focused ultrasound. Tumors were removed and processed. The radioactivity of [³H]-docetaxel in the tumor tissue was quantitatively measured by a liquid scintillation counter. Our study showed that all animals tolerated the MRgFUS treatment well. Our data showed increased (³H-docetaxel concentration in the tumor in the MRgFUS-treated group (1079 ± 132 cmp/75 mg) versus those without MRgFUS treatment (524 ± 201 cmp/75 mg) with P = 0.037.